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(54) FUNCTIONAL FOOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a functional food remarkably improving useful 
action/effect of hyaluronic acid and fucoidan. 

SOLUTION: This functional food contains, as active ingredients, hyaluronic acid extracted from 
cockscombs or produced through a fermentation process, and fucoidan extracted from brown 
algae. The functional food has nutrition reinforcing effects by reducing total cholesterol and 
neutral fat in serum while increasing HDL-cholesterol therein, increases lactic acid bacterium 
such as Lactobacillus bacterium and bifidus which are useful enteric bacteria so as to relieve 
constipation, and has an excellent physical condition control function, skin beautifying promotion 
effect and the like. 
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* NOTICES * 

TPO and NCIPI are not responsible for any 

JPO ana jn^xit translation. 

damages caused by the use or 

, .This do— has been treated by compute, So the translation may not reflect me original 

5 r *?* S fshows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] i™ inrlndine hyaluronic acid and a fucoidan inclusion. 

gS^oSfood according to claim 1. 2, or 3 wMr which hyaluronic acid const* of what was 
extracted from the crest. which hyaluronic acid consists of what was 

SS*— ° f " ccus zoopidemicus m 

the Eisenia group, a wakame seaweed group, and Fucus. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. , 

2 **** shows the word which can not be translatea. 

3 .In the drawings, any words are not translated. 




[Detailed Description of the Invention] 

[Sof the Invention] This invention more specifically relates to the functional food characterized by 
including hyaluronic acid and a fucoidan about functional food. 

motion of the Prior Art] The functional food which has various physiological operations is 

_=_S£zK^ 

amount of macromolecules is not earned ont with th , food ^ofthese of M 

the jelly-like mar^ 

fluid, an umbilical cord, the skin, and an eye etc., water vv hyaluronic acid is used as 

foO^u^^^ 

announcement patent W No. 097/47208 ^. 0 p *™/Xness that as for a fucoidan, apotosis (a cancer cell 
fucoidan may be used and the physiological effectiveness mat, as lor , Helicobacter Pylori 

Skilled) andmouthfeel check adhesion to ^Sf^S^^ detected Here, a fucoidan 
bacillus which becomes good, such as ^.""T^J^^ZS^e of the polysaccharide 
makes the main constituent fucose ^^J^^^S^S^^ ***** focose ' «* 
component contained m brown algae a part of one » (Glycoconjugate Journal 16 19 

of the kelp origin, or uronic acid is shown, 
effectiveness remarkably. 
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[Means for Solving the Problem] The functional food of claim 1 of this invention contains hyaluronic 
acid and a fucoidan inclusion. .. r. 

r0008] The functional food of claim 2 of this invention sets 0.04 to 0.60, and the weight ratio of a 
fucoidan to 0.005-0.360 for the weight ratio of hyaluronic acid to the whole ; weight ofl. 
[0009] The functional food of claim 3 of this invention sets molecular weight of hyaluronic acid to 2 

^OlO^Arfor^he functional food of claim 4 of this invention, hyaluronic acid was extracted from the 

rOOni As for the functional food of claim 5 of this invention, hyaluronic acid was manufactured by 
fermentation of one [ at least ] microorganism of Streptococcus zoopidemicus and Streptococcus 

TOOlTAsfor the functional food of claim 6 of this invention, the fucoidan inclusion was extracted from 
at least one or more sorts in the OKINAWAMOZUKU group of brown algae the Sphaerotrichia 
divaricata group, the Nemacystus group, a Fucus-vesiculosus group, a KAJIME group, the bisenia 
group, a walcame seaweed group, and Fucus. + -_ ™ 0 ,a+;™ 

10013 When the ingestion of the functional food of this invention is carried out, a cosmetics operation 
oT prevention of constipation by the increment in the Lactobacillus bacillus or the lactic acid bactena of 
lactobacillus bifidus, prevention of colon cancer, reduction of the cholesterol ma ^blood serum and 
prevention of the artery effectiveness of the blood vessel by the increment m HDL cholesterol (good 
cholesterol) prevention of surface deterioration, the improvement of fine lines, etc., etc. is produced. 
r00141 In this hyaluronic acid and a fucoidan receive a metabolic turnover with lactic acid bacteria, and 
that lactic acid bacteria, such as Lactobacillus and lactobacillus bifidus, are propagating changes to a 
certain matter, and it digests from an intestinal tract. It has suggested being absorbed. Specifically 
Hyaluronic acid and the high molecular compound of a fucoidan are not digested with a digestive 
enzyme but the large intestine is reached as it is, it is used for lactic acid bacteria such as the 
L^obacillus bacillus and lactobacillus bifidus, there, growth of these lactic acid bacteria is Promoted 
and it is thought that fatty acids, such as an acetic acid and a lactic acid, are generated. Therefore, these 
fatty acids make pH in intestines acidity, prevent prevention of constipation, colon cancer etc P^ent 
growth of destructive funguses, such as saprogenic bacteria, have work of purifying the intestines milieu 
Sterne, and correspond to pre biotechnology TEIKUSU said as follows. "Difficulty slaking property 
wTonstittient-pfe biotechnology TEIKUSU which promotes growth of the useful bacillu^ »m atajgP 
intestine, controls growth of a destructive fungus, consequently acts in favor of a host s health according 
to the cleaning effect in intestines" (Mitsuoka contentment; as healthy as the flora m intestines pl71, 

So?5] ^M^rpSility that hyaluronic acid and a fucoidan are promoting the excretory process of 
Me acid so that that the total cholesterol in a blood serum falls may metabolize the cholesterol in a 

blood serum to bile acid is suggested. _ 

r0016] Furthermore, a cosmetics operation of prevention of dry rough skm, the improvement effect of 
fine lines, etc. can consider possibility that the increment in the hyaluronic acid in the skin is a cause 
with the improvement of constipation by the improvement of the enterobacilh like the above-mentioned, 
eood maintenance of condition, etc. 

r00171 Furthermore, since it is the poly anion in which hyaluronic acid has an N-acetyl glucosamine 
radical and a fucoidan has a sulfuric-acid radical for both by the polysaccharide of a giant molecule 
with a remarkable operation of the synergistic effect of hyaluronic acid and a fucoidan, the metabolic 
activity of the flora in intestines is improved by the interaction of both this anion radical, and it is 
imagined as that by which the improvement of the balance of the flora in intestines was especially made 
remarkable again. Moreover, it is thought that both decomposition product also gives a result good for a 
metabolic system, and is taking out effectiveness, such as lowering of total cholesterol, as a result. 
WW the time of carrying out the ingestion of the functional food of this invention from the above 
thing ; - ^Sie synergistic effect of the component of hyaluronic acid and a fucoidan - each effectiveness 
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of each component - a guide peg - the various useful operation effectiveness, such as prevention of 
constipation, prevention of colon cancer, prevention of the artery effectiveness of a blood vessel, and 
prevention of surface deterioration, an improvement of fine lines, can be remarkably heightened rather 
than a thing the bottom. 

TOO 19] Furthermore since the Lactobacillus bacillus in intestines and lactobacillus bifidus are made to 
increase compared with the thing of 500,000 or less low molecular weight when molecular weight of 
hyaluronic acid is set to 2 million from 600,000, various useful operations can be raised further. 
[0020] If hyaluronic acid is extracted from a crest or it is made to manufacture by fermentation of a 
microorganism, processing of the high voltage which was required in order to make hyaluronic acid into 
500,000 or less molecular weight conventionally, an elevated temperature, and an enzyme can be made 
unnecessary, and a manufacturing cost can be reduced. 

[0021] If a fucoidan inclusion consists of what was extracted from at least one or more sorts in the 
OKINAWAMOZUKU group of brown algae, the Sphaerotrichia divaricata group, the Nemacy stus 
group, a Fucus-vesiculosus group, a KAJIME group, the Eisenia group, a wakame seaweed group, and 
Fucus, various useful operations can be raised further further. 
r00221 

[Embodiment of the Invention] Hereafter, the example of a gestalt which carries out functional food of 

this invention is explained. . 

[0023] In manufacturing the functional food of this invention, it prepares hyaluronic acid, a fucoidan 

inclusion, an excipient, etc. first. . u ,. n nnn 

[0024] The hyaluronic acid prepared is manufactured by the high grade with molecular weight 600,000- 
2 million and may be made to manufacture by fermentation of microorganisms, such as Streptococcus 
zoopidemicus and Streptococcus equisimilis, here by carrying out beating of the crest in the raw 
condition, processing with enzymes, such as lipase and a protease, and disassembling the fat contained 
in a crest In addition, naturally safety of hyaluronic acid is high and it passes the specification of a tood 
additive. Here, the analysis value of the hyaluronic acid of the crest origin adopted in the example of this 
invention is shown in a table 1 . 

[0025] The analysis value of hyaluronic acid [a table 1] 
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6.4 


6.4 




1,050,000 


100, 000 




20ppml^T 


20ppm^T 
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93. 0% 




4.0% 


4.0% 


mm 


0.06% 


0.06% 




2.3% 


2. 3% 


mm®® 


16.2% 


16. 2% 




20/g 


20/g 




1^4 





[0026] The fucoidan inclusion prepared moreover, by combining independently or variously solvents 
such as water, acid water, alkaline water, or a hydrophilic organic solution The OKINAWAMOZUKU 
group of brown algae, the Sphaerotrichia divaricata group, the Nemacy stus group, a Fucus-vesiculosus 
group a KAJIME group, Stir at least one, such as the Eisenia group, a wakame seaweed group, and 
Fucus at about 50 degrees C - 100 degrees C, and extract manufacture is carried out. When refining a 
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crude extract, the adsorption process by the settling by salts, such as the chromatography methods, such 
as ion-exchange resin and gel filtration, cetylpyridinium chloride, and calcium, the diatom earth, etc. is 
used. Here, the analysis value of the fucoidan of an extract is shown in a table 2 from 
OKINAWAMOZUKU adopted in the example of this invention. In addition, a crude extract may be 
used for the fucoidan inclusion to adopt, and the purification object from a crude extract may be used fo 
it. Moreover, especially the method of obtaining a fucoidan inclusion may not be limited, and other 
means are sufficient as it. 

[0027] The analysis value of a fucoidan inclusion [a table 2] 



lilTJt 


120,000 




74.6% 




20.8% 




62.6% 




22% 




6.5% 




woom/eSTf 


7mm 


mm 



[0028] Furthermore, preservatives, such as pH regulators, such as a citric acid and a tartaric acid, various 
perfume, and a sorbic acid, an emulsifier, etc. are suitably used for an excipient for a starch syrup and 
cane-sugar ester, such as a dextrin, corn starch, a lactose, and reduction malt, a paratmose, gelatin, a 
cellulose, etc., using what is chosen from erythritol, a glucose, xylitol, a mannitol, etc. 
[0029] It mixes with a stirrer, after preparing hyaluronic acid, a fucoidan inclusion, an excipient, etc., 
weighing capacity is carried out to the specified quantity, mixture is tableted with a making tablet vessel 
and it is made a predetermined configuration, bottom credit and inside credit are performed, and it dries 
and sorts out so that clothes may be attached, and the tablet of cosmetics food is completed through 
processing of a topping, coating, an air dried, etc. In addition, functional food can also be made liquid 
pharmaceutical preparation, such as solid preparations, such as not only a tablet but a granule, a fine 
grain agent, powder, a capsule, trochiscus, etc., an emulsion, syrups, and suspension, etc. 
[0030] weight ratios contained in functional food here, such as each component of hyaluronic acid and a 
fucoidan, - the whole weight of 1 ~ receiving ~ hyaluronic acid - 0.04 to 0.60 - desirable - 0-10-0.30, 
and the whole weight of 1 - receiving - a fucoidan - 0.005-0.360 - it is preferably referred to as 0.03- 
0 20 In addition, the weight ratio of a fucoidan is based on the fucoidan content m a fucoidan inclusion. 
[0031] Next, although each trial which used the functional food of this invention is explained, this 
invention is 'not limited to these trials. In addition, especially the blending ratio of coal in a trial is 
displayed by weight %, unless it refuses. 

[0032] «trial 1» Trial 1 is a digestion trial of the hyaluronic acid which used the rat. 
1) The digestion trial of the hyaluronic acid (henceforth, HA) using an experimental plot and a test- 
method rat was performed as follows. The Wister system male rat of first weight 65g (0.64Ns) inside 
and outside was made into the sample offering animal, and ten groups were used. The experimental plot 
used the feed of the presentation shown in a table 3. 
[0033] Feed presentation f0/ 
[A table 3] 
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[0034] Contrast **** which added 2% of cellulose powder, and an experimental plot 2 an experimental 
plot 1 2% division of macromolecule HA foods of 2% addition of the macromolecule HA of the 
molecular weight 1 million [ about ] of the crest origin instead of cellulose powder, In 2% division of 
low-molecular HA foods of addition, and the experimental plot 4, fucoidan * * * * of addition and an 
experimental plot 5 made [ the experimental plot 3 ] the fucoidan mixed **** (macromolecule HA1 /o of 
the molecular weight 1 million [ about ], and fucoidan 1%) 2% 2% for low-molecular [ of molecular 
weight 50,000-100,000 / HA ]. After considering preliminary breeding also as each group for one week, 
it bred by each test meal. Feed and potable water were made to take in freely. 

[0035] 2) It carried out to the 3rd weeks old after digestion-trial breeding initiation. A result is shown m 
a table 4. Average ** standard deviation shows the numeric value. The quantum of HA in stools was 
performed as follows. (The extract approach from the inside of stools) 500mg (4.9x10 to 3 N) of 
desiccation powder stools was weighed precisely, and it is the mixture of chloroform:methanol -2:1 and 
degreased by ethanol further. Distilled water was made to suspend this, after adding the trichloroacetic 
acid and cooling further for deproteinization, centrifugal separation was carried out at 4 degrees C, 
supernatant liquor was dialyzed and the liquid in dialysis was used as test fluid. 

(Electrophoresis method) According to the approach (Anal.Chem., 45 462 (1972)) of a field and Kobata, 
hyaluronic acid was analyzed with the electrophoresis method according the above-mentioned test fluid 
to cellulose acetate membrane. Hyaluronic acid is respectively dissolved in the concentration of 0 lOmg 
[ ml ] /, 0.25mg [ ml ] /, and 0.50mg/ml, and it is 3microl as the standard solution. A spot is carried out, 
electrophoresis is performed, the concentration of each standard solution is measured by DIN 
SHITOMETA and a standard curve is produced. Test fluid also carried out the spot of the 3microl, 
performed sarne migration, and computed the concentration of hyaluronic acid from the standard curve. 
[0036] 
[A table 4] 
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(g/B) 


(mg/B) 


8r«s 

(rag/ S3) 


(mg/0) 


mm 
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m& 


19.9±2.5 


390±60 


434±70 






2 




19.6±3.1 


381±22 


331±65 


2A±hl 


99.4 


3 




18.4±1.6 


375±30 


325±50 


2.5±L5 


99.3 



In sample intake, an experimental plot 1 shows a cellulose and experimental plots 2 and 3 show the 

intake as hyaluronic acid. , «. , . , 

[0037] As for hyaluronic acid ****, a control plot and great difference did not have the feed intake per 
analysis day. The evacuated dung volume of the hyaluronic acid division was clearly lower than the 
control plot. Since hyaluronic acid is digested to the cellulose of a control plot not having been digested 
and this having been excreted, it is thought that total evacuated dung volume decreased. The amount of 
hyaluronic acid in stools was 1 .4-2.5mg/day. It is clear hyaluronic acid's [ most ] taken in when 
calculated from this to be digested in a certain form. There was no difference according to the molecular 
weight of hyaluronic acid at an absorption coefficient. From this result, it became clear for digestion of 
the hyaluronic acid to be carried out regardless of molecular weight, and to be used as food. The thing 
with many [ a moisture content ] control plots is presumed to be that from which the excreted cellulose 
has the form where moisture is won. 

[0038] «trial 2» - the trial 2 was considered about the Lactobacillus bacillus and lactobacillus bifidus 
which are typical enterobacilli about the effect of this invention article exerted on enterobacilli ~ it is. It 
bred by the feed presentation to an experimental plot 5 from the experimental plot 1 of a table 3, and 
collected blood from the heart under MEMBU tar anesthesia from breeding initiation on the 45th. The 
cecum which contains contents promptly was extracted and it mixed with lg of bottom cecum contents 
of ice-cooling at the 9ml anaerobic diluent. This was made into ten to 1 diluent, dilution was performed 
10 times one by one, and 10-1 - 10-8 diluent was adjusted. According to Mitsuoka's approach, it carried 
out to measurement of the bacterial flora in a cecum. In the case of lactobacillus bifidus, culture of the 
Lactobacillus bacillus was performed by the gas pouch method as a simple anaerobic culture method 
using GAM bouillon (Nissui make). 

[0039] Number of microorganism is expressed with the common logarithm per lg of cecum contents 
(for example, 8 expresses 108), and shows a result in a table 5. The average ** standard deviation of 
number of microorganism shows each measured value. 



F00401 Changes of enterobaci 
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[0041] In the case of the Lactobacillus bacillus, in macromolecule hyaluronic acid ****, it was the 
increment in 10 or more times clearly as compared with the control plot. Although the significant 
difference was not accepted for low-molecular hyaluronic acid ****, fucoidan **** increased a little. 
Rather than any division, an increment is size and, as for 1% of macromolecule hyaluronic acid, and 
fucoidan 1% mixed ****, the synergistic effect showed up. On the other hand, in the case of 
lactobacillus bifidus, in macromolecule hyaluronic acid ****, it was the increment about in 70 times 
clearly as compared with the control plot. Low-molecular hyaluronic acid **** and fucoidan **** were 
the increments in 10 or more times. Rather than any division, an increment is size and, as for 1% of 
macromolecule hyaluronic acid, and fucoidan 1% mixed ****, the synergistic effect showed up. 
[0042] «trial 3» A rat considers trial 3 similarly about the effect affect the metabolic turnover of 
serum cholesterol. Cholesterol was bred for 45 days with the feed added 0.5% to the feed presentation of 
a table 3. The number of groups is five. The blood serum after after [ breeding termination ] heart blood 
collecting was separated, and it saved at -80 degrees C until it extracted and analyzed liver and other 
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organs promptly. The total cholesterol, the isolation cholesterol, the HDL cholesterol, triacylglycerol 
(neutral fat), and phospholipid in a blood serum were measured by commercial Test Wako. A result is 
shown in a table 6. 

0043] Blood serum fat presentation (mg/dl) 
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[0044] The total cholesterol in a blood serum was falling clearly [****/ hyaluronic acid **** and / 
fucoidan / contrast ****]. Especially lowering of macromolecule hyaluronic acid **** was remarkable. 
1% of macromolecule hyaluronic acid and fucoidan 1% mixed **** have effectiveness larger than any 
division of the same addition, and the synergistic effect has shown up notably. It was the inclination 
same as isolation cholesterol. Although HDL cholesterol (good cholesterol) fell in hyaluronic acid ****, 
fucoidan **** increased, 1% of hyaluronic acid and fucoidan 1% mixed **** increased further, and the 
synergistic effect has shown up notably. A big change was not seen about TORISHI acyl glycerol. 
Although phospholipid was uninfluential in HIARURON ****, in fucoidan ****, it fell and the 
synergistic effect showed up like the case of total cholesterol by 1% of hyaluronic acid, and fucoidan 1% 
mixed ****. 

[0045] «trial 4» Trial 4 shows the condition of the skin and the existence of a cosmetics operation of 
stools at the time of using this invention article for a panel list. The food constituent of the prototype 
which granulated the component of the blending ratio of coal shown in a table 7 with the conventional 
method after mixing, and this invention article was prepared. I had the female panelist of each 30 
divisions take in the food constituent of each experimental plot 4g (39.2x10 to 3 N) every 50 days and 
every day, and the condition of the skin and change of stools were observed. The result of 50 days after 
is shown in a table 8. 
[0046] Food blending ratio of coal (%) 
[A table 7] 
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[0047] Panel test result (a man / 30 persons) 
[A table 8] 
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[0048] Although the improvement of the skin and the improvement of constipation were found also by 
hyaluronic acid and fucoidan independent ****, the effectiveness of an improvement of mixed **** of 
hyaluronic acid and a fucoidan shows that the synergistic effect has shown up remarkably. In addition, 
the intake of the functional food of this invention article has desirable 0.02 - 20 g/kg and day. 
[0049] As shown in trial 1 - trial 4, the functional food of this invention It clarifies making lactic acid 
bacteria, such as the useful Lactobacillus bacillus and lactobacillus bifidus, increase to the inside of 
intestines by carrying out an ingestion for the first time. Making HDL cholesterol (good cholesterol) 
increase, while reducing the cholesterol in a blood serum Moreover, a header, Furthermore, it also 
turned out that a physiological operation of fucoidans, such as an immunity force consolidation which 
checks adhesion to the gastric-mucosa epithelial cell of the Helicobacter Pylori bacillus with which 
apotosis (a cancer cell is killed) and mouthfeel become good, is further raised according to the 
synergistic effect with hyaluronic acid. Furthermore, it became clear that, as for hyaluronic acid, the 
thing before and behind 1 million was also fully used within intestines by this invention although the 
molecular weight of hyaluronic acid was considered from availability until now again and 500,000 or 
less low-molecular thing is suitable, effectiveness was demonstrated from the thing rather low-molecular 
in the thing of a giant molecule to the increment in the Lactobacillus bacillus in intestines, and 
lactobacillus bifidus, and the cosmetics operation was scientifically proved only not only in the tactile 
feeling test [ of a panelist's skin ], and constipation test. 

[0050] therefore ~ the time of carrying out the ingestion of the functional food of this invention ~ the 
synergistic effect of the component of hyaluronic acid and a fucoidan - each effectiveness of each 
component - a guide peg - the various useful operation effectiveness, such as prevention of 
constipation, prevention of colon cancer, prevention of the artery effectiveness of a blood vessel, and 
prevention of surface deterioration, an improvement of fine lines, can be remarkably heightened rather 
than a thing the bottom. . 
[0051] The functional food of this invention can acquire certainly a useful operation ot versatility, sucn 
as prevention of constipation, prevention of colon cancer, prevention of the artery effectiveness of a 
blood vessel, and prevention of surface deterioration, an improvement of fine lines, if 0.04 to 0.60 and 
the weight ratio of a fucoidan are set to 0.005-0.360 for the weight ratio of hyaluronic acid to the whole 
weight of 1 . Here, if there is a problem that a manufacturing cost increases and the weight ratio of each 
component is made under into the above-mentioned range to the whole weight of 1 while being in the 
inclination which a useful operation reduces, when the weight ratio of each component is made larger 
than the above-mentioned range to the whole weight of 1, a useful operation will decrease remarkably. 
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Especially when 0.10 to 0.30 and the weight ratio of a focoidan are incidentally set to 0.03-0.20 for the 
weight ratio of hyaluronic acid to the whole weight of 1, the outstanding useful operation can be 
acquired. 

[0052] Since the Lactobacillus bacillus in intestines and lactobacillus bifidus are made to increase 
compared with the thing of 500,000 or less low molecular weight when molecular weight of hyaluronic 
acid is set to 2 million from 600,000, various useful operations can be raised further. 
[0053] If hyaluronic acid is extracted from a crest or it is made to manufacture by fermentation of a 
microorganism, processing of the high voltage which was required in order to make hyaluronic acid into 
500,000 or less molecular weight conventionally, an elevated temperature, and an enzyme can be made 
unnecessary, and a manufacturing cost can be reduced. 

[0054] If a focoidan inclusion consists of what was extracted from at least one or more sorts in the 
OKINAWAMOZUKU group of brown algae, the Sphaerotrichia divaricata group, the Nemacystus 
group, a Fucus-vesiculosus group, a KAJIME group, the Eisenia group, a wakame seaweed group, and 
Fucus, various useful operations can be raised further further. 

[0055] In addition, as for the functional food of this invention, it is needless to say that modification can 
be variously added within limits which do not deviate from that only the above-mentioned example of a 
gestalt is not limited and other functional material may be added and the other summaries of this 
invention. 
[0056] 

[Effect of the Invention] According to the functional food of this invention, the effectiveness which was 
excellent in the versatility like the following can be done so. 

[0057] (I) - the time of carrying out the ingestion of the functional food of this invention - the 
synergistic effect of the component of hyaluronic acid and a focoidan - each effectiveness of each 
component - a guide peg - the various useful operation effectiveness, such as prevention of 
constipation, prevention of colon cancer, prevention of the artery effectiveness of a blood vessel, and 
prevention of surface deterioration, an improvement of fine lines, can be remarkably heightened rather 
than a thing the bottom. 

[0058] (II) Since the Lactobacillus bacillus in intestines and lactobacillus bifidus are made to increase 
compared with the thing of 500,000 or less low molecular weight when molecular weight of hyaluronic 
acid is set to 2 million from 600,000, various useful operations can be raised further. 
[0059] (III) If hyaluronic acid is extracted from a crest or it is made to manufacture by fermentation of a 
microorganism, processing of the high voltage which was required in order to make hyaluronic acid into 
500,000 or less molecular weight conventionally, an elevated temperature, and an enzyme can be made 
unnecessary, and a manufacturing cost can be reduced. 

[0060] (IV) If a focoidan inclusion consists of what was extracted from at least one or more sorts m the 
OKINAWAMOZUKU group of brown algae, the Sphaerotrichia divaricata group, the Nemacystus 
group, a Fucus-vesiculosus group, a KAJIME group, the Eisenia group, a wakame seaweed group, and 
Fucus, various useful operations can be raised farther further. 



[Translation done.] 
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